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CLAIMS 

1. A system comprising a radio-frequency antenna placed in an orbit 
aro und the_earth , and illuminating means for transmitting and/or receiving 
likewise orbiting around the eanh located on at least a satellite separate from 
the one bearing the antenna, tneantenna being located in the illuminating 
field of said means, characterizep in that the antenna is a transmitting and/or 
receiving radiofrequency antenna formed of a meslT ^f tjj es, this antenna 
comprising phase- shifting and/or delaying mea ns connected to these tiles, the 
signals received by the tiles passing through th e phase-shifting and/or 
d elaying meanj _before being retran smitted on said tiles, these phase-shifting 
and or delaying means being capable of diverting the radio-frequency signals 
corresponding to one or several channels transmitted by the illuminating 
means to send them back to the earth along one or several beams and/or of 
diverting the radio-frequency signals corresponding to one or several beams 
transmitted-from the earth to send the\n back to the illuminating means along 
one or several channels. 

2. The system according to blaim 1, characterized in that the 
illuminating means are borne by at least C(ne satellite substantially in the same 
orbit as the one bearing the antenna. 

3. The system according to one of claims 1 or 2. 
that the radiofrequency antenna is substantially flat, the signalspa^sing from 
one face to the other of said antenna and for at least on^-^ettannel and in one 
path direction, it corresponds, to a direction ofjlltrfni nation which the 
illuminating means transmit and/or receiv^^-signals to and from the antenna, a 
cone of "self-compensation" sjqfrtjngs to and from the earth defined by a 
common incidence on the Bterte oMhe antenna, called self-compensation 
incidence (the incidenpe^f a jiirectioV being the angle that this direction 
makes with thejxJfrnal to the plane of the antenna), the self-compensation 
sightings betfig such that the deformations of the antenna transverse to the 
gen^f^plane of the antenna and the attitude errors of the antenna about any 
axis contained within said plane are substantially without effect on these same 
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signals diverted to or from this self-compensation sighting and of small^ 
in the neighboring sighting directions. 

4. The system according to one of the preceding-<1aims, characterized 
in that each tile includes at least a /Q^tral portprCunique for a given channel 
and a path direction, connected Qylgro^^pfng a^ splitting means upstream 
on the path at at least one sigpa^Wceivhng point and downstream at at least 
one signal transmitting opirtfand in wiat meS^s for applying phase-shifting and 
or delaying between the transmitting and receiving points for ensuring 
diversion ajp^^pplied on the central portion with regard to the common 
delgytfig and phase-shifting and on the branches with regard to the differential 

elaying or phase-shifting. 

5. The system accol|ding to claim 4, characterized in that it includes 
means enabling the phase^hifting and/or delays applied on the different 
paths to be varied. 

6. The system accordind to claim 4, characterized in that at least(a part 
of the connecting means between the receiving point or points and the 
transmission point or points isVommon to different channels and in that 
means enabling these different cnbnnels to be discriminated are disposed at 
the level of at least one junction \)etween a portion of common path and 
portions of specific paths. 

7. The system according to one of the preceding claims, 
in that the antenna includes means for translating the frequency of thg-'Sl^als 
at the time of their diversion, for at least one channel and on^-^pSfh. 

8. The system according to one of the prec^jlHl^laims, characterized 
in that for at least one channel and at l^a^r^e path, the signals use the 
same frequency before and after th^-'dTOjnngL 

9. The system accpKJtng to claims 3^nd 8 taken in combination, 
characterized in thapefan illumination direction of at least one channel along 
which illurnipating means transmit and/or receive signals to and from the 
antepa^nd at least one path direction, the self-compensation incidence is 

^^ual to the incidence of the illumination direction. 

10. The system accVding to claim 7, characterized in that for at least 
one channel and at least qne path, the signals use a different frequency 
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before and after the antema and in that the translation frequency used does 
not originate from signals rOTeived on one of the faces of the tile. 

11. The system according to claims 3 and 10 taken in cor 



characterized in that for an illumination direction of atJg^sKJffe channel along 
which illuminating means tra/^mit and/pj::--feeeive signals to and from the 



ction, the cosine of the self-compensation 
Osinev of the illumination direction incidence are 
I frequencies of the illumination side and 




antenna and at least one p^t 
sighting incidence^ 
substantia 

side channel. 

12. The system Recording to claim 7, characterized in that along at 
least one channel and atXeast one path, the signals use a different frequency 
before and after the antema and in that the translation frequency originates 
from an '^extemalltr^ signal received by a tile face. 

13. The system accqrding to claim 7, characterized in, that along at 
least one channel and at least one path, the signals use a different frequency 
before and after the antenna and in that the translation frequency results from . 
or is equivalent to two consecutive translations, one of which is called external 
and whose translation frequency, termed Fe, originates from an external 
translation signal received by a tile face and the other of which is called 
internal and which is of translation frequency Fi, is without reference to a 
signal received by one or other oil the tile faces. 

14. The system according to claim 8, characterized in that the 
illuminating means comprise a plurality of illuminating sub-assemblies and in 
that different signals, from the same channel transmitted to the plurality of 
illuminating sub-assemblies or originating therefrom are divided between the 
earth and the antenna along a plurality of transmitting and/or receiving beams 
whose angular geometry seen from the antenna substantially corresponds to 
the relative angular geometry alona which the different sub-assemblies 
illuminating this channel are seen fr©m the antenna, this geometry being 
modified by an anisotropy where necess|ary. 

15. The system according to claim 407, chara^te^zSanrTth^ the 
illuminating means comprise a pluralil^/of^^ sub-assemblies and in 
that, for a given channel fqrjArtwrff^ antenna implements a translation 
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frequency, the different signals transmitted to the plurality of illuminating sub- 
assemblies or originating therefrom are divided along a plurality >df 
transmitting and/or receiving beams toward the earth whose angular gepmetry 
seen from the antenna substantially corresponds to the relativjer angular 
geometry along which the different sub-assemblies illuminatingahis channel 
are seen from the antenna, after multiplication of all the anguiar differences by 
the ratio of the central frequencies of the illumlnatingy^de and earth side 
channel, this geometry being modified by an anisotropy where necessary, 

16. The system according to claims l2/or 13, possibly taken in 
combination with claim 15, characterized in thajt^he external translation signal 
used along at least one channel js transmit^ by the illuminating means and 
received by the antenna face which is opr the illumination side, and in that in 
the case where the illuminating means are split into illuminating sub- 
assemblies, the external transition signal is transmitted by a sub-assembly 
called a focus, possibly limited tprfthis function. 

17. The system accoiwig vp claims ^nd 16, characterized in that for 
an illumination direction gn at least one channel, along which illuminating 
means transmit signgj^ to the antenna while transmitting the external 
translation signal, ttafe cosine of the self-compensation incidence and the 
cosine of the illuj?nination direction incidence are substantially in the ratio 
(f + F - Fe) / f where f is the earth side frequency, Fe is the value of the 
external tranjgflation, and F is the total frequency translation, and in that in the 
case wh^fe the illuminating means are split into sub-assemblies, the 
differen^fe in incidence between the illumination in question and the focus is 
subst6ntially reproduced in the difference between the self-compensation 
incjtiences corresponding to the illumination and those that would correspond 

the focus, using the multiplying terms (f+F/f) and (sin(<|)12)/sin((t)24) where 
(|)1 is the illumination incidence angle of the focus and ^2 the self- 
compensation incidence angle that would result if the focus transmitted. 

18. The system ^cording to claim 17, characterized in that Fe and F 
are of the same sign, i.e. raJate to changes of frequency in the same direction. 

19. The system accolding to one of claims 12 or 13, charge 
that an external translation signal us^jO^loiig^at^^ channel in receiving 
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satellite being arranged in relation to 
>jte the illuminating means, the signal 



is received by the tile face along which receiving takes pptce and is 
transmitted from a ground point called ground focus. 

20. The system according to one of claims 12 of^3, characterized in 
that an external translation signal used along at leastone channel in receiving 
is received by the tile face along which j^eiving takes place and is 
transmitted by at least a satellife \ub§t^tially in the same orbit as the 
antenna and the illuminating mear 
the antenna on the side om 
transmitting means being caW^ opposite focus. 

21. The system adcording to^ claim 3 taken in combination with one of 
claims 19 or 20, chjaracterized in that for a\ illumination direction of at least 
one channel, 

compensation incidence angle is substantially equal to (^2 + (cos(<t)2) (f+Fe)- 
cos((t)1) ir+f)) / sin((l)2) f where 4)1 and (j)2 are the angle of incidence of the 
itiumiplation direction and that of the external translation signal, f the earth side 
frequency, Fe is the external translation value, and F is the total frequency 
^ franslation. 

^Sn^S22. The system accotwig to claim 21, characterized in that Fe and F 
of the same sign, i.e. relate ip changes of frequency in the same direction. 

23. The system according to claims 12, 18, 19 and 22 taken in 
combination, characterized in that for at least one channel used in transmittirtg 
and in receiving, the frequency Fe is equal to the frequency F for hotn paths 
and at least one ground focus is in the neighborhood of a tj^^rf^mission self- 
compensation sighting corresponding to these illuminaUi;*^m 

24. The system according to claims 18 apKJ 22 taken in combination 
with one of claims 19 or 20, characterized irv+Kat for at least one channel used 
in transmitting and receiving, the attituoe of the antenna, as well as the 
frequencies Fi and Fe both in tpdnsmissionvand reception, are such that the 
self-compensation sightings are ideUtical on both paths despite the non- 
alignment of the oppje^ite focus with the illuminating means used in receiving, 
or in spite ofjlro distance between the ground focus and the center of the 
zone to be^overed. 

25. The system according to claims 3 and 16 in combination. 
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characterized in that for an illumination direction of at least one chanpeirBlong 
which illuminating means receive signals, the translati&iv<5ftrequency Fe is 
done from the external signal rebeived by itie^Itumination face and the self- 
compensation incidence is suo^ ((t)2)/cosine ((j)1) = (f +Fe + F)/f 
where (|)1 and ^2 ace-iReangl^ of incidence of the illumination direction and 
the anglepHlTcidence of self-compensation, f being the earth side frequency, 
value of the external translation, F the total frequency translation. 

26. The system according to claim 25, characterized in that Fe and F 
are of opposite sigVis, i.e. the external translation Fe is opposite in direction to 
the total translation^. 

27. The system according to claim 26, characterized in that for at least 
one channel used in receiving | Fe| =| F | and |Fi=2| F|. 

28. The system according to claims 18 and 26 in combin^tkJfC 
characterized in that, for at least one channel used in transmjitfng and 
receiving, | Fe| =| F| and Fi|=2|F| for receiving and Fe=F for tr^p^itting and in 
that the self-compensation sightings are substantially tjje^me on both paths. 

29. The system according to claims ^3^nd 16 in combination, 
characterized in that for an illumination d^i^tlon of at least one channel, along 
which illuminating means receive 3igff9|s,\he translation Fe is done from the 
external signal received by t^^ll 
as the total translatiop-^ in thai 
incidence is giyefTby ^2- ^^ = -2 cot{^^ ) F/f where <|>1 and ^2 are the angle of 
incidenpe^ the illumination direction and the angle of incidence of self- 
p^riipensation. f being the earth side frequency, Fe the value of the 
translation, F the total frequency translation. 

30. The syste^ according to claim 3, characterized in that the attitude 
of the antenna is suc\ that the angular difference between all the possible 



lation f^ce and is of the same direction 
= Fe and in that the self-compensation 
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sightings and the self-compensation sightings are globally minimized. 

31. The system according to claim 3 taken in combinationjiA4#^ 
claims 12 or 13, characterized in^^hat the atlitude-'''and the translation 
frequency or frequencies Fe qirjy^i--alfB^ such that the angular differencie 



between all the 
glqbglJy-^sfrfTTirT^ . 



"Sightingqf and \he self-compensation sightings are 
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32. The system according to claims 3 taken in combinatiojiJAritlT^^ 
claims 12 or 13, charactertzeA in tha^J^^ the translation 
frequency or frequen£iBS--4^aT^^ are such that the self-compensation 
residuBS-afe''§pfead over both paths. 

33. The system\ccording to claim 7, characterized in that the antenna 
includes means for imple^lnenting different frequency translations on the radio- 
frequency signals transmitibd or received along separate channels. . 

34. The system according to claims 1 and 5 taken in combinatiprtf 
characterized in that the phase-shifting and/or delaying means are^^ecSntrolled 
so as to keep the orientation of a beam correspondjpg^o a channel 
unchanged in the reference frame associated witj>.^tl1e antenna in spite of 
modifications to the orientation of the illumin^tkJn direction used by the beam 
in the reference frame associateflywithjtheantenna. 

35. The system accord hjpro^claim 34 taken in combination with one of 
claims 14 or 15, champt^zed in^that the phase-shifting and/or delaying 
means are contrpH^ so as to keep the orientation unchanged in the 
reference fparffle associated with the antenna, of a possibly virtual beam 
dir^ptft5n corresponding to a possibly virtual illumination direction referenced 

y^'^Wh respect to the illumination directions of a channel. 

36. The system accordingito claim 35 taken in combination with claim 
4, characterized in that the directiAi of the possibly virtual beam, on which the 
compensation bears is chosen s© as to minimize the maxirnum angular 
difference between this beam and troe beam or set of beams of the channel 
and in that the increment, measured at the wavelength of the central 
frequency of the earth side channel, petween the central points used by the 
channel is established as a function ofXthis maximum angular difference and 
the tolerable level of the sub-array lobe^accompanying the channel beani or 
beams. 

37. The system according to claim 34, characterized in that it includes 
means for controlling the phase-shifting andVor delaying means so as to keep 
the direction of at least one beam of at leas\one channel unchanged in the 
earth reference frame in spite of modifications in the attitude of the antenna 
and modifications that result therefrom cokicerning the orientation of 
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illumination directions in^he reference frame associated with the antenna. 

38. The system according to claim 34, characterized in that the satellite 
bearing the antenna and at least one satellite bearing the illuminating means 
include means for determining the orientation of the illumination direction in 
the reference frame associated with the antenna. 

39. The system accorcling to claim 34, characterized in that the satellite 
bearing the antenna and at \east one satellite bearing Illuminating means 
include means for determining Vie orientation of the axis joining them, in the 
earth reference frame. \ 

40. The system according to claims 38 and 39 taken 
characterized in that the orien^tion of the ^jllummSTion direction in the 
reference frame associated v^ulbHfihV'Sntenna is determined based on knowing 
the attitude ofjbe-arfifenna and tWe Wientation of the axis joining them, in the 

jnce frame. 

41. The system according to claim 38, characterized in that the 
antenna includes means for comparing the phases and/or delays of at least 
one signal transmitted >by the illuminating means and received at different 
points of the antenna anoimeans for determining according to this comparison 
the orientation of the dir\ction of arrival of the signal or signals, in the 



2v reference frame associated with the antenna. 
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42. The system according to claims 39 and 41 taken incojiu^4firation, 
characterized in that the yaw^and/or pitcji.,..attrtatl^^ antenna is 
determined based on knowlJfed^e-^ifTF^ orientation in the antenna-related 
reference frame^Qf-th€^irectiqn of aiWal of the signal or signals and of the 
oiu^maiioh in the earth reference frame of this arrival direction. 

43. The systenV according to claim 39, characterized in that a satellite 
bearing illuminating m\ans includes means for being located or means of 
receiving radiolocation signals, as well as means for transmitting the location 
information or the radiolocation signals that it receives to the satellite bearing 
the antenna, the latter inclciding means for determining primarily according to 
this information the orienta\on of the axis joining the two satellites, in the 

Vearth reference frame. 

j OV 44. The system accord ingJtq^^^jms 35 and 41 taken in combination. 
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characterized in that the referenced vlrtuajjUi^^ direction is that of an 
illuminating sub-assernbjL 3awetf"^ the measurement signal, and in 

that the m^aetirgrrient \ immediately gives the information needed for 
^^^^-eerrrpensation. \ 

5 5^^^ 45. The system According to claim 15, characterized in that illuminating 
\ sub-assemblies are on thOLsame satellite. 
^I^ ^NHkVk 46. The system according to claims 14 or 15, charactgDzecnTTthat 
illuminating sub-assemblies are offset/n^m one^soetheTm a common orbit. 

47. The system accgpcUftg-TotC^ claims 14 or 15. characterized in 
that orbitsotJWtnfima^ n^ve differences in ellipticity and/or 

plane. 

48. The system according to claim 7, characterized in that on a central 
portion delay, everything Ps routed to at least one channel and the translation 
line, or a reference enabling it to be created, used for reducing the frequency 
of the channel or channels opwnstream of the delay, so as to limit the impact 
of delay imperfections on the p)hase of the diverted signal. 

49. The system according to claim 7, characterized in that a downlink 
translation is implemented on a^e channel or several channels upstream of 
the central portion delay. 

20 50. The system according \o claim 49, characterized in that such a 

downlink translation is followed by ab uplink translation after the delay using a 
reference not having suffered this cfelay, so as to limit the impact of delay 
imperfections on the phase of the diveked signal. 

51. The system according to claim 6, characterized in that the delay on 
the central portion is common to at lea§f two channels oh at least one path 
direction. 

52. The system according to claims 6 and 7, charact^pi^d in that the 
frequency translation is implemented, on at least ope^annel and one path, 
in the central portion. /\ ^.--"'^ 

30 53. The system accordingjto'^^ of claims 14 or 15. characterized in 

that, in one telecomnruiiwi^onsM tran^ it comprises a 

plurality of chappertCtogether with a plurality of illuminating sub-assemblies, 
the be^Rrfnosaic on the ground consisting of the fine pattern generated by 
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the antenna due to the angular geometry along which the illurmR^ing sub- 
assemblies are seen by it, repeated along a wide pattern th^tis generated by 
the antenna due to the different channels. 

54. The system according {6 diaims S^^nd 47, characterized in that 
the illuminating sub-assemblies filluirTjpatf^ the same channel are seen from 
th6 -antenna according to a r^lafivsly stable angular geometry except for a 

orbital\deriod and in that the plurality of directions 
ensured by thej^Ad^ pattern of the channel^ processes thanks to the phase- 
shifting apd/or delaying means around a central direction and this in phase 
10 vvi^tHfie rotation of the fine pattern so that the mosaic of all the beams keeps 
a stable structure, apart from a rotation about itself on the orbital scale, 
i!^**^^^ 55. The systeWi according to claim 2, characterized in that the orbit of 
^ the satellites is a low ^bit and in that the antenna extends substantially in a 

plane that passes through the center of the earth, in that an offset of the plane 
in relation to the orbital plane enables illumination on one face, in that on the 
^ther face at least one of the^eams is realigned to see the earth. 

56. The system according to claims 55 taken in combination 




20 



dela^s..ajje-.etfc^rtl^^ the offset 
by beams with ground 
e track. 



46, characterized in that the phase sh n 
of the illuminating sub-asse 
ransversely 

57. The systam according to claim 2, characterized in that at least two 
antenna satellites usAcommon illuminating means. 

58. The system according to claim 57, characterized in that at least two 
antenna satellites are\)cated on the same side, along the orbit, of the 

25 illuminating means, and in that they are offset on the same orbit or are offset 
in ellipticity and/or orbital plane. 

59. The system accqrding to claim 57, characterized in that at least two 
antenna satellites are on eaw side of the illuminating means. 

60. The system according tQ\one of claims 57 ta.59r-efraractenzea in 
30 that one antenna salfillite--beafsTHI\iminating means for another antenna 



^^V7*^ 61. The system^cording to claim 60, characterized in that one prism 
^\ / satellite bears illuminating means for another prism satellite and is illuminated 
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by illuminating a\ans borne by a prism satellite. 

62. The system according to claims^2,,^^ in that the 
axis normal to the antenna is substantially in the orbital plane, the pitch being 
such that the self-compensation sighting cone meets the earth along a self- 

5 compensation line globally stretching transversely to the orbit and in that the 
ground displacement^ substantially along the projection of the orbit, of the line 
of self-compensation Is created by the displacement of the satellite and/or by 
the change in pitch of the antenna axis and/or the change in translation 
frequency in the case\where this is ensured at least by an internal signal, 

10 these three means being able to be used separately or in combination. 

\ 

63. The system according to claim 62, characterized in that the the 

\ 

ground sightings are spread in a swath along the line of self-compensation in 
K such a way that the antenna's deformation constraints are very relaxed. 
3 64. The system according to claim 2, characterized in that illuminating 

:=f 15 means receive signals directly from the earth also received via the antenna 
13 and in that a correlation between the two incoming signal paths makes a 

sighting discrimination of the source of these signals as a function of the angle 
that the direction of arrival of the signals makes with the antenna/illuminating 
p means axis. 

20 65. The system accord|ng to claim 64, characterized in that the 

displacement on the ground, substantially along the orbit's projection, of the 
sighting zone discriminated by correlation is achieved by the displacement of 
the satellite and/or by changing the angle of discrimination. 

66. The system according\ to claim 65, characterized in that the 
25 antenna presents a larger dimension in one direction than in the other 

directions, which for at least one\beam ensures the narrowness of the 
footprint on the ground in a direction transverse to the orbit. 

67. The system according to claims 65 and 6 6 taken in combination, 
characterized in that ground imaging alVng two cross components is obtained 

30 by combining the correlation and a bean^can. 

68. The system according to clairh s 63 and 67 t aken in combination, 
characterized in that it includes means for\performing ground sightings based 



on an electronic scan of a beam according to a monodimensional control and 

\ 
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in that the large dimension of the beam footprint, which results from the small 
dimension of the antennaX is along the orbit and enables the coverage of the 
self-compensation line for all positions of the beam, in spite of the curvature of 
this line and the mono-dimerasional nature of the scanning control. 

69. The system according to claim 68, characterized in that the 
antenna is extended along thekpitch axis. 

70. The system according to claims 67 and 55 taken in cornt 
characterized in that the antewa is extended alongM^eysw axis. 

71. The system accordjriJUe-^^ preceding claims characterized 
in that the §DtefTff§nas means for measuring or reconstructing the 

(Tnation (AP) transverse to the plane of the antenna. 

72. The systemXaccording to claim 71, characterized in that the 
antenna includes means itor comparing the phases and/or delays of at least 
one signal transmitted by Vie illuminating means and received at different 
points of the antenna and means for determining according to this comparison 
the deformation ( AP) transvers^to the plane of the antenna. 

73. The system according to claims 3, 5, 8 and 71, characterize^.^ifr' 
that for an illumination direction of at least one channel alopgwhich 
illuminating means transmit and/or receive signals to and framthe antenna 
and at least one path direction, a deformation correction^i^rnade by variation 
of the phase-shift value AP (2n f/C) (cos(<t)2)- cosj>^^ in at least one of the 
central portions, where (t)1 is the^gle of inciplerfTce of illumination, ^2 is that of 
the sighting direction, f is the/earthv skle^nd illumination side frequency, and 
AP is the transverse deformetioiy^^lue at each of the central portions. 

74. The system acpetrding to cl^ms 3, 5, 10 and 71, characterized in 
that for an illumirmti<5n direction of at^least one channel along which 
illuminating nivalis transmit and/or receive signals to and from the antenna 
and at le^^one path direction, a deformation correction is made by variation 
of Ua^hase-shift of value AP (2n f/C)- f1 (cos(<|)2)- cos(<|)1)) in at least one of 
"ihe central portions, where <|)1 is the angle of incidence of illumination, <j)2 is 
that of the sighting direction, f2 and f1 are the earth side and illumination side 
frequencies, and AP is the transverse deformation value at each of the central 
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portions. 

75. The system according to claims 3, 5, 16 and 71, characterized in 
that for an illumination direction of at least one channel, along whion 
illuminating means transmit signals to the antenna, a deformation correctjjem is 

5 made by variation of the phase-shift of AP (2n/C) (f cos((|)2)- (f+ F) Qfd{^^) + 
Fe cos(<t)'1)) in at least one of the central portions, where f is the earth side 
frequency, Fe is the measured external translation value of tj;>e same sigh as 
F if the frequency changes are in the same direction, F is/me total frequency 
translation, (|)1 is the angle of incidence of illumination, ^2 is that of the 
10 sighting direction, is that of the focus directum, AP is the transverse 
deformation value at each of the central portions/ 

76. The system according to claims 3/5, 16 and 71, characterized in 
that for an illumination direcuon of at/least one channel, along which 
illuminating means receive signals, a deformation correction is made in at 

1 5 least one of the central portions by valriation of the phase-shift of AP (2n/C) (f 
cos((|)2)- (f+ F) cos(<|)1) - Fe cos((t)'1/)) where f is the earth side frequency, Fe is 
the measured external translation valuei of the same sign as F if the frequency 
changes are in the same dir^tion, F is\the total frequency translation, ^1 is 
the angle of incidence of il|4jmii\ation, (|)2 isHhat of the sighting direction, <|)'1 is 

20 that of the focus direction and AP is the transverse deformation value at each 
of the central portions^ 

77. The system according to claims 3, 5 and 71, taken in combination 
with one of clairns 19 or 20, characterized in that for an illumination direction 
of at least onre channel, along which illuminating means receive signals, a 

25 deformatiopf correction is made in at least one of the central portions by 
variation/of the phase-shift of AP (2n/C) (f cos((|)2) + Fe cos((j)*2) - (f+ F) 
cos(<k;0) where f is the earth side frequency, Fe is the measured external 
trap(slation value of the same sign as F if the frequency changes are in the 
a(ame direction, F is the total frequency translation, ^^ is the angle of 
30/ incidence of illumination, <t)2 is that of the sighting direction, ^'2 is that of the 
// ground focus or opposite focus direction and AP is the transverse deformation 
value at each of the central portions. 



